Abstract. The paper is devoted to the specification of the parameters of Bartenev-Lavrentiev's empirical dependence for the relative area of contact with taking into account the mutual influence of asperities. The relative contact area is determined using a discrete roughness model for a wide range of distributions of the peaks of the asperities in the rough layer. It is shown that when determining the relative contact area, the distribution of the asperities in height practically does not affect the final result, since the obtained dependences coincide. This fact allowed us to determine the parameters of engineering dependence, which coincides with the results of theoretical studies.
Introduction
An important characteristic in determining the performance of joints of machine parts is the relative contact area. As follows from [1] [2] [3] , as well as from the recent publications of the authors [4] [5] [6] [7] , for determining the relative contact area and especially with the use of lowmodulus materials, the mutual influence of microasperities should be taken into account. In these studies, using the discrete roughness model, analytical equations are given for determining the relative contact area as a function of the dimensionless force elastic geometric parameter y f . At the same time, for practical calculations [8, 9] , the empirical dependence of Bartenev-Lavrent'ev is widely used [10, p. 118 It follows from [4] [5] [6] [7] that without taking into account the mutual influence of the asperities, with using a discrete roughness model, the case is possible when 1 = η . This contradicts the data of [11] [12] [13] [14] [15] devoted to the study of almost full contact between rough surfaces.
The purpose of this paper is to refine the parameters of the empirical dependence (1), taking into account the latest trends in determining the relative contact area [4] [5] [6] [7] with taking into account the mutual influence of the asperities.
Model of a rough surface
We use the discrete roughness model given in [4] [5] [6] [7] . Microasperities can be represented as a set of identical spherical segments with a radius r , a base c a and a height max R ω . The height distribution of the asperities corresponds to the bearing curve of the real surface profile, which is described by the regularized beta function:
where
are respectively incomplete and complete beta functions;
R are the height parameters of roughness.
The density of the height distribution function of the asperities is described by the equation
where u is a distance from the level of peaks to the top of the asperities; s ε is determined from Figure 1 shows the density distribution of the asperities in height for the examples below of determining the relative contact area. It follows from Fig. 1 , variation with the parameters p and q makes it possible to effectively control the distribution density of asperities in the height of the rough layer.
3 Contact of a rigid rough surface with an elastic half-space.
Below we give the system of equations [4] [5] [6] [7] , whose solution will allow us to determine the dependence of the relative area of contact η on the dimensionless force elastic-geometric parameter y f which is determined by expression
where * E is the reduced modulus of elasticity. To contact a rough surface with an elastic half-space, we have 
Relative contact area 
Engineering method of calculating the relative area of contact.
Using the technique of [10, p. 118] , consider the contact of an individual asperity in the form of a spherical segment of radius r, base diameter ac and height ωRmax.
From the Hertz expressions [16] , the radius of the contact area ar when the force P is applied is given by 
Relative contact area for a particular asperitiy 
The only controlling parameter is qc. A differential equation which particular solution without taking into account the mutual influence of the asperities will be Eq. 
where Ψ(ηi) is function taking into account the mutual influence of asperities in their implementation. From physical representations, the function must satisfy the following conditions: in the region of low pressures qc (small values of fq) Ψ(ηi) = 1; in the high-
